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SPECIFICATION 

1. TITLE OF THE INVENTION 

ANTISTATIC METHOD FOR PLASTIC MOLDED GOODS 

2. CLAIMS 

An antistatic method for plastic molded goods is characterized by the fact that after 
dipping and taking out a plastic molded goods in a polymer solution that is prepared 
by heating a solution comprising a compound shown with general formula, a vinyl 
compound, a polymerization initiator, and a solvent, or after coating said polymer 
solution on a plastic molded goods, plastic molded goods is heated. 

1: General formula 



C CMjW C-O-O-CH, - CH-012j-N* -h, )X~ 
6 OH R- 

CO 

(In above formula, Ri, R2 and R3 show alkyl group with either 1 or 4 number of 
carbon atoms; and X shows halogen atom or CIO4.) 

3. DETAILED EXPLANATION OF THE INVENTION 

This invention relates to a long-lasting antistatic method for plastic molded goods. 

The term plastic molded goods used in this invention refers to molded goods made 
of thermoplastic resin comprising polyolefms such as polyethylene or polypropylene, 
polyvinyl chloride, polyester, polyamide, or polyacryl group resin and the like, or 
thermoplastic resin composition of said thermoplastic resins compounded with 
additives such as stabilizer, filler, pigment. This invention shows excellent 
application on the molded goods comprising polyamide, polyacryl group resins, or 
their composition, or molded goods of polyolefm that includes glass fibre. In general, 
plastic molded goods show a significant generation of static electricity, and therefore' 
dusts become adhered to the surface of such molded goods to reduce its commercial 
value as products. Generally practiced methods includes a method to first knead in an 
antistatic agent in a plastic, and then molding this, or to coat an antistatic agent on a 
surface of molded goods, or to dip said molded goods in a solution that includes 
antistatic agent. However, according to said knead in method, it requires long hours 
for the effect and antistatic property to appear, and in some cases, it presents a defect 
of ill-affecting mechanical characteristics of the plastic. On the one hand, according 
to the coating method or dipping method, their major defect has been known as a poor 
long-lasting ability, that is to say, laundry resistance of said antistatic effect. 
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This invention conducts a copolymerization of the compound shown with general 
formula that shows an antistatic effect and a vinyl compound to give a polymer 
showing antistatic effect and is insoluble to water, and this is made to adhere on the 
surface of plastic molded goods to maintain a long-lasting antistatic effect of said 
plastic molded goods; and it relates to the antistatic method for plastic molded goods 
that is characterized by the fact that after dipping and taking out a plastic molded 
goods in a polymer solution that is prepared by heating a solution comprising said 
compound shown with general formula below, a vinyl compound, a polymerization 
initiator, and a solvent, or after coating said polymer solution on said plastic molded 
goods, said plastic molded goods is heated. 

General formula 



9H,. R, 

t i 5 ■ 

(In above formula, R,, R2, and R3 show alkyl group with 1 or 4 number of carbon 
atoms; and X shows halogen atom or CIO4.) 

Regarding the compound shown with general formula [1] that is used in this 
invention, representative case would be R,, R2 and R3 being methyl group or ethyl 
group, and X being chlorine. 

The compound shown with general formula [I] that is used to adjust a polymer 
solution is preferably based on the ratio of 10 or 50 parts by weight. When it happens 
to be under 10 parts by weight, antistatic effect remains insufficient, and when it 
happens to exceed 50 parts by weight, content of chemical unit shown with general 
formula [I] in the polymer increases and becomes water soluble to result in 
significant degradation on the long lasting property of antistatic effect. 

Regarding the vinyl compound that is used in this invention, acrylic acid, 
methacrylic acid, or these esters such as methyl ester or ethyl ester and the like, acryl 
amide, methacryl amide, styrene, or vinyl acetate and the like are recommended from 
the standpoint of copolymerization property with the compound shown with general 
formula [I] and water solubility of thus given polymer. Particularly preferable 
compounds include methyl methacrylate, methacryl amide, styrene, or vinyl acetate 
and the like. It is preferable when application rate of said vinyl compound is from 50 
to 90 parts by weight. 

Regarding the polymerization initiator that is used in this invention, peroxides such 
as benzoyl peroxide, lauryl peroxide, or tertiary butyl peroxide and the like, or so- 
called oxidation-reduction catalyst that jointly uses ammonium persulfate or sodium 
persulfate and hydrosulfite, sulfite, or thiosulfite may be used. The polymerization 
initiator is generally used from 0.01 to 1.0 part by weight. 
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Regarding the solvent that is used in this invention, alcohol such as methanol, 
ethanol, benzyl alcohol, ethylene glycol, or propylene glycol is favorable from the 
standpoint that makes compound shown with general formula [I] and vinyl compound 
soluble. In general, methanol or ethanol is used. Application rate of the solvent is 
appropriate when it is from 100 to 100,000 parts by weight; and when it happens to 
be less than 100 parts by weight, viscosity of polymer solution rises with increased 
consistency causing difficult uniform adhesion to the plastic molded goods; and when 
it happens to be over 100,000 parts by weight, effective adhesion rate of the antistatic 
polymer to the plastic molded goods decreases to result in less antistatic effect. 

After adjusting and heating a solution comprising compound shown with general 
formula [I], vinyl compound, polymerization initiator, and solvent at said ratios, the 
compound shown with general formula [I] begins to easily copolymerize with the 
vinyl compound; and the polymer that is given after heating from 1 hour to 24 hours 
at from 60 C to 80°C and is adhered to the surface of a plastic molded goods shows 
an excellent laundry resistance. 

Regarding the method to adhere said polymer on the plastic molded goods, a method 
to heat after coating by such method that is generally implemented such as dipping or 
spraying may be used. It is preferable when this heating is conducted from 10 
minutes to 24 hours at from 60°C to 160°C. When a plastic molded goods to which 
said^polymer is adhered is heated for longer than 24 hours at temperature that exceeds 
160°C, it is not desirable as the plastic molded goods may melt or degrade. 
Furthermore, dipping is sufficient by instantaneously dipping said plastic molded 
goods in the polymer solution that is held at regular temperature. 

The plastic molded goods to which this invention's antistatic method is applied 
shows a quick display of antistatic effect, and in addition, shows a long-lasting 
antistatic effect, in other words, excellent laundry resistance. In addition, exterior 
appearance of the plastic molded goods would not be hindered; or rather it shows an 
effect of increase in gloss to enhance a commercial value of the product. 

Examples are shown below; and laundry resistance that is indicated in the examples 
is shown with a surface resistance that is measured after leaving a molded goods 
undisturbed for prescribed hours under lOOml/minute cm^ running water (25°C 
temperature) and then drying. Furthermore, surface resistance was measured at 
atmosphere of 23°C temperature with 65% relative humidity by using 4329A model 
insulation resistance measuring instrument made by Yokogawa Hewlet Packard Co. 
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EXAMPLES 1 ~ 2, COMPARATIVE EXAMPLES 1~ 3 
Polypropylene including glass fibre was injection molded at 200°C to give sheets 
showing (surface resistance 2 x lO" Q). 



C CH,— C-C-0-CH,-CK-CH, -!.•♦ -Cf-OCi?- 

0 OH 

A solution comprising 35 g of ° * 

65g of methyl methacrylate, 0.5 g of benzoyl peroxide, and 200 g of methanol was 
heated for 24 hours at 65°C to give a polymer solution (when viscosity was measured 
by using Cannon Fenske [transliteration] viscometer, it was 850 centistokes); and 
methanol was further added to prepare a 5% methanol solution. Said sheets were 
dipped for 1 second in this solution, and after they were taken out, they were heated at 
temperature and for time duration shown in the Table 1 in an air oven. After these 
sheets were washed with water for the time shown in the Table 1, surface resistance 
was measured. Results are shown in the Table 1. 

1: Table 1, 2: comparative example, 3: example, 4: heating temperature, 4": heating 
time 5: minutes, 6: hours, 7: hours washed with water, 



In this case, as long as surface resistance is under 1 x lO'^, no problems should 
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EXAMPLES 3-4, COMPARATIVE EXAMPLES 4 ~5 

Films (surface resistance 1 x lO'^Q) were formed by using a 3 components group 
plastic (composition ratio 67:33:12) comprising acrylonitrile, methyl methacrylate 
and NBR. 



A solution comprising 20 g of 



CH, 



COH,-C-0-0-OH,-CH-CH, -N*.CH, ^Cg' 
0 OH CH, • 



, and 80 g of methyl methacrylate, 0.5 g of benzoyl peroxide, and 150 g of ethanol 
was heated for 24 hours at 63°C to give a solution (when viscosity was measured by 
using Cannon Fenske [transliteration] viscometer, it was 900 centistokes); and 
ethanol was further added to this to give a 3% ethanol solution, and then, said films 
were dipped, and were heated at temperature and for time duration shown in the 
Table 2 in an air oven. After washing the films that were taken out of the air oven 
for the time duration shown in the Table 2, surface resistance was measured. Results 
are shown in the Table 2. 

1: Table 2, 2: comparative example, 3: example, 4: heating temperature, 4": heating 
time, 5: minutes, 6: hours, 7: hours washed with water, 8: hours 
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In this case, as long as surface resistance is under 1 x 10*^12, it should not present 
any problems from the standpoint of practical application. 
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EXAMPLE 5 

Commercially available sheets (surface resistance is at the least 1 x lO'^ Q) which 
are prepared by injection molding at 260°C of a low pressure method polyethylene as 
well as polypropylene, a commercially available hard polyvinyl chloride sheet 
(surface resistance 3xlO'^ Q), and a 6-nylon film (surface resistance 5 x lO'^ Q) were 
dipped in the identical polymer solution to that of the examples 1 - 2; and then, they 
were heated at temperature and for time duration shown in the Table 3. After these 
molded goods were washed with water for time duration shown in the Table 3, 
surface resistance was measured. Results are shown in the Table 3. 

1: Table 3, 2: molded goods, 3: polyethylene, 4: polypropylene, 5: polyvinyl chloride, 
6: 6-nylon, 7: heating temperature, 8: heating time, 9: hours, 10: time of wash with 
water, 11: hours 
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In this case, as long as surface resistance is under 1 x lO'^ Q., it should not present 
any problems from the standpoint of practical application. It may be noted that 
laundry resistance remains particularly excellent on the 6-nylon film. 
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EXAMPLES 6-7, COMPARATIVE EXAMPLE 6 
A solution comprising 40 g of 



COH,-C- ^. 



O-CH,. 



CH 
OH 



-OH, 



9". 

■H* -OH, 3 0^- 
CH. 



and 60 g of styrene, 0.5 g of benzoyl peroxide, and 150g of methanol was heated for 
1 1 hours at 63°C to give a polymer solution (viscosity that was measured with Canon 
Fenske [transliteration] viscometer was 670 centistokes); and methanol was further 
added to this to form a 5% methanol solution; and then, already formed commercially 
available polyethylene terephthalate films were dipped; and they were heated at the 
temperature and for time duration shown in the Table 4 in an air oven. After washing 
these films with water for the time duration shown in the Table 4, surface resistance 
was measured. Results are shown in the Table 4. 

1": Table 4, 1: comparative example, 2: example, 3: heating temperature, 4: heating 
time, 5: hours, 6: time for wash with water 
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In this case, as long as surface resistance is under IxlO'^Q, it should not present 
problems from the standpoint of practical application. 

EXAMPLE 8 



CH, OH, 
CCH,-C - 9-0-CH,-9H. CH,-^.CK,50^0^- 

A solution comprising 30 g of o oh oh, 

70g of methyl methacrylate, 0.5g of benzoyl peroxide, and 200 g of methanol was 
heated for 24 hours at 65°C to give a polymer solution (viscosity measured with 
Cannon Fenske [transliteration] viscometer was 800 centistokes); and the same 
molded goods as those of the example 5 were dipped in this, and they were heated at 
the temperature and for time duration shown in the Table 5. After these molded 
goods were washed with water for the time duration shown in the Table 5, surface 
resistance was measured. Results are shown in the Table 5. 
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1: Table 5, 2: molded goods, 3: polyethylene, 4: polypropylene, 5: polyvinyl 
chloride, 6: 6-nylon, 7: heating temperature, 8: heating time, 9: hours, 10: time for 
wash with water 



' » 5 « 







U 








7 1 2 Q-C 

' 


150*^ 


1 0 O'C 




mil 




r 2 0if#w 




1 0 9$f(0 


■ 5 omtii 


m 


2 

5 0 
1 0 0 


8X1 0 
2X1 0^'' 
2X1 0^' 
5X1 O'* 


9X1 O 
1X10*' 
4X1 O'* 

6X1 


7X1 o'*n 
1X1 u'^ 
2X10" 
5X10" 


8X1 o'^n 

9X10'" 

1X1 o'' 

1X10" 



In this case, as long as surface resistance is under lxlO'^£2, it should not present 
problems from the standpoint of practical application. 

EXAMPLE? 



CH 
I 



OH. 



0 Oil fcH, 



100 g of the above, 300 g of water as a solvent, and 0.5g of potassium sulfate as a 
catalyst were used; and they were heated for 15 hours at 60°C. This solution was 
thrown into acetone to precipitate, was dried to give said homopolymer (yield of 
polymer 96%). 5 g of this homopolymer was dissolved in 500 ml methanol to 
prepare a solution; and the same molded goods as those of the example 5 were dipped 
in this solution at the temperature and for time duration shown in the Table 6. After 
washing these molded goods with water for time duration shown in the Table 6, 
surface resistance was measured. Results are shown in the Table 6. 
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1. Table 6, 2: molded goods, 3: polyethylene, 4: polypropylene, 5: polyvinyl 
chloride, 6: 6-nylon, 7: heating temperature, 8: heating time, 9: hours, 10- time for 
wash with water, 
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It may be noted from this that when homopolymer is coated, laundry resistance 
degrades. 
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